
Experiments and Obfervations on the Vegetation of Plants, which

Jhew that the common Opinion of the Amelioration of tlie At-

mdfphere, by Vegetation in Solar Light, is ill founded. By

James Woodhouse, M. D. Profejfor of Chemiftry in tfte
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To Mr. NICHOLSON.

SIR,

Pater Nofier Row, May 27, 1802,

I INCLOSE for the Philofophical Journal, the refults of va- tntroduSorjl
rious experiments, made in Philadelphia in the year 1801, up-letttr«
on the feeds, leaves, &c. of a variety of plants, which feem to

prove, that growing vegetables, contrary
to an opinion almoft

univcrfally adopted, do not purify atmofpherical air; and that

■

^^^
whenever



ON THE VEGETATION OF PLANTS.

whenever they appear to afford oxigenous gas, it is by
devour

ing the coal of carbonic acid gas for food, and leaving its ox-

igen in the form of pure air.

I have the honour to be,

Dear Sir,

With the greateft refped,
Your moft obedient,

And very humble fervanf,

JAMES WOODHOUSE-

Firft. Of tlie Etfecls produced by the Germination of Seeds in

atmofpherical Air.

On the 3d of June, twelve feeds of zea maiz
were planted

in earth, and confined over water in a glafs vefiel, in feventy

ounce meafures of atmofpherical air of the purity of 100, and

often expofed to the light of the fun. On the 1 2th, the corn

had vegetated, and was from two to five inches high. The

air being examined at this time, by throwing up one meafura

of it, over lime water, in an eudiometer, gave^ parts ofcar

bonic acid air. Another meafure, after being freed from the

fixed air, and mixed with an equal meafure of nitrous air, pro

duced an abforption of T3^. On the 19th, the corn having

grown confiderably, and the air being tried again, no carbonic

acid gas appeared, and the purity was the lame as at firft. On

the 23d, the plants died, and the airs were found to confiil of

■j4^ fixed, and T9<& azotic gas.

Similar experiments were made with the
feeds of apiura pc-

trofelinum, laduca fativa, cucurbita citrullus, phafeolus fativus,

fifymbrium, and raphanus fativus, and wilh the fame refult.

u air loft oxi- The atmofpherical air, in thefe experiments, appears to be,

n by uniting reduced in purity, by its oxigen uniting to the coal of the coty-

SVewmT ledons of the feed, or to that of fome animal or vegetable mat-

ire pure; and
ter contained in the earth in which the feeds are planted, or to

"'sto'Sly^r thatof fomedecayedportionof the living leaves.

bed. Ingenhouz, Humbold,
and Thomion, have obferved, that

[je effe<2: of
^ J»ave the property of abforbing oxigen ; but as it cannot

R I m^Fobibly be proved that any pure-earth, or mixture of earths,
render at-

m its carbon.
mofpherical air impure,

it is certainly more philofophical to

afcribe the impurity of tbe air to
the formation of the carbonic

acid, the baf* of which generally exifts
in all foils .

1 '

II. Of
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II. Of the Ejects produced by the Growth of Plants in atmofphe-
riculAir.

On the 27 th ofMay, twelve plants ofperficafia polygonum, Growth ofplan
•

two inches high, growing inearth, were confined in a glais
tmo * air'

>•

vefiel in fifty-two ounce meafures of atmofpherical air, of the

purity of 100, and often expofed to the influence of folar light.
On the 4th of June, they had increafed about two inches in

height. The air being examined at this time, was found to

Contain j-J^ parts of carbonic acid gas, and to be reduced in

purity to 80. Several young plants of rhaphanus fativus, la-

tura ftramonium, phytolacca decandra, zea maiz, phafeolus
fativus, fidum telephium, ainaranthus hyboidus, cucurbita ci-

trullus, firymbrium, and laduca lativa, were alio feparately
confined in from forty to eighty ounce meafures of atmofpheri
cal air, which was examined at various times, from one hour

to thirty days, after the plants had been placed in it. Carbo-They prodnce

nic acid gas was generally formed, and whenever thiscircum»-carbonic acid.
D

... gasrand dirai.
itance happened, the purity of the air was diminifhed. nifiied the pur.

Many of the fame kind of vegetables were alio confined in°f the a'r'

forty ounce meafures of oxigenous gas, which had been well jn oxigen dim

walhed in lime water, and the purity of the air was very gene-
nifli its purity

rally leflcned, fixed air being generated. They turned of a
carbon,c aad>

white or yellow colour, and foon died, after being placed in at- «

molpherical air.

The fame effects are produced by the growth of plants as by in confined >

the germination offeeds in common air, and by the fame caufes. P,ants the de* '

. . caymg parts *'

If the leaves are confined a confiderable time, part of them de- ford carbon aq/

cay, and the coal of the dead portion, uniting with the oxigen f°r«nacid, whi

of the atmofpheric air, generates carbonic acid. This acid is
decompofes.

decompoled by the living leaf. Its coal is abftraded, while its

oxigen is left in the form of pure air.

When the oxigen unites to the coal of the animal or vege-
But when ths'

table matter of the foil in whicli the plants vegetate, or to the "™k"°"h's .

coal of the decayed parts of the leaves, and makes fixed air decompoiltion . i

quicker than the living parts can decompofc it, the plants will
tne plant d,cs*'

fpeedily die. s

When a plant in perfed health, growing in a foil which con- When the foil

tains little vegetable or animal matter, is confined in atmofphe- f.0"131"?
but

. . ... ,. ,
• -,t i

•
i

»»le of organ,
rical air, it will live a long time, without producing any change i«d remains,

in it. Many of the vegetables which were the fubjeds of thefe
d* included
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experiments, did not affed the air in five days : ome dim inch

ed its purity in three hours ; and others altered it in a mod flow

and gradual manner, caufing little change in it in twenty

days.

aves expofed III. Of the Effects produced by the Leaves ofPlants in atmofphe-

nix°ture of at"
a

rka- Air imPreSnated with Carbonic Acid Gas, and expofed to

nofpheric and tne Light of the Sun.
arbenic acid gas. A

A handmll of the leaves of mimofa virgata, euphorbia pida,
i digitalis purpurea, franklinia altamaha, afparagus officinalis,

coryllus avellana, rhus glabrum, ariftotochia fiphoe, and peri-
ploca graeca, were feparately expofed feven hours to the light
of the fun, in thirty-fix ounce meafures of atmofpheric air, im

pregnated with four ounce meafures of carbonic acid gas, from

he carbonic the carbonate of lime and fulphuric acid. The fixed air difap-

Ind the^ro"!? Peared» and tne atmofpheric air was fo much increafed in purity,
ion of oxigen in as to devour two meafures of nitrous air.
he mixture was The ieaves 0f thefe piants kept over niKht in the fame air,
ugmented. .••,:.. ,e. .

n the dark the gave carbonic acid gas in the morning ; and its purity, in every
wve» produced inftance, was confiderably diminifhed.

■

'35. The leaves of mimofa virgata and amygdalus perfica, were

| |)ther
leaves ex- alfo feparately expofed nine hours to the influence of folar

I rith the former nSnt»
*n ^orty ounce meafures of atmofpherical air, in which

1 efult. fixed air had been formed by leaving a fungus to putrefy it.

The carbonic acid gas difappeared, and the purity of the at

mofpherical air was increafed from 30 to 80.

Table of experi- IV. The following Tables wiUfhew the Quantity and Purity of
oents on leaves

oxigenous Gas, obtained by expojing a fmall Handful of the

jl'eht under Leaves ofPlants to the Light of the Sun, inforty Ounce Mea-

ump water. fures of Pump Water.

This water was taken from a well funk within a few yards of

a necefiary, from which it was impregnatedwith carbonic acid
i

gas, as appeared from an analyfis. The leaves were feparately

expofed in glafles arranged near each other, and from eight to

thirteen comparative experimentswere made at one time.

Leave:
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...

Leaves of

3

•Ofl

<|

h
u.S

ji
ss
ea

II
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u

0

I
r,

Q<2

I
■Si

*.!
52

h

Time when expofed.

Alcea rofea - 19| 122 146 96 July 2, 1 802.

Zea maiz - 16 116 140 54 The daywas very clear,

Amaranthus fpinofa 15 120 140 68
-C

i

IvielifTa officinalis -

Hyfopus -

Oh

C

13

16

120

120

130

138

.50

7C
o

Convolvulus purpureus
-

CO

F

8 110 110 C

Malva rotundifolia -

o
I*

17 120 140 86
o

0

Lavendula - 16 118 130 55
o

1

Rofa centifolia 15 112 130 46

Mirabilis dichtoma - 16 110 130 40

Convolvulus purpureis - 13 110 120 40 July 3.
>

Anthemis nobilis - 12 11 + 120 32 Day clear.
i

i

Hibifcus Syriacus -

1-

12 118 130 65 0*

Polygonum aviculare
o

o

18 114 130 50
o

Amygdalus Perfica
00 10 114 112 12

o

o

o

Pyrus malus
-

o

1*1
16 116 120 20

Platanus occidentalis 12 120 140 20

Tilia Americana - 10 120 138 40 s

Leai
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Leaves of

3

H

e S

I1

3

3

2

1*

V*- Time when expofed.

P
5a

14 112

3

is

120

SsUI

25Siriodendron tulipilia July 4, 1801.

Populus dilatata 14 MO 132 60

iEfculus pavia 13 110 130 60 Day generally clear.

Apium petrofelinum 12 115 132 55 i
Convolvulus purpureus

- 5 120 120 30 ~

Helianthus annuus -

30 13 112 132 62 ^
-

Ruta graveolens 10 120 130 40
o

Trifolium paluftri - 13 120 140 55

Datura ftrammonium 14 112 130 80

Hyfopus . 7

12

112

112

132

130

65

iBIattari verbafcum -

45 July 5.

Chelidonium majus
- 18 112 136 80 Day clear and cloudy.

Phryfanthimumlndicum - 14 120 1 42 63 Twelve ounce mea

Acer glaucum 14 120 139 63 fures of this oxigenous
Phytolacca decandra 1 L 120 140 80 air, after being wafhed

Antirrhinum linaria - ^ 18 120 140 65 o' in lime water, to free it

[JArdum cappa a 12 120 140 53 from the carbonic acid

Syringa vulgaris X> 8 120 132 40 gas, being expofed to a

Helianthus altiffimus 12 120 140 55 mixture of iron filings and

[polygonum Pcrficana

iCercis Canadenfis -

12 120 140 80 fulphur, were found to

12 •1 20 140 60 conlifl: of eight ounce

IBonicera caprifolium 12 120 140

120

60 meafures of oxfgenous,
and four of azotic gas.

biofpyros Virginiana 10 120 30~ July 6.

jFranklinia altamaha 10 120 102 °l
-phionanthus Virginica

- K 120 100 0 Day clear and cloudy.
Mrundo gigantia 10 120 130 32

■Afclepias Syriaca -

f(\.nnona triloba

y 120 80 Oo; Thefe leaves were ga

Q
10 120 130 40— jthered in the evening,

Magnolia glauca - 10 110 102 0~ and kept until morning,.
'

tripetala -

jlKanthoriza tindoria

2, 16 116 130 4o;~ in a cool place.
X

8 120 130 50 o

Pponferva civularis - 10 120 120 30
^

■ Ucea rofea - 5 110 7C 0

I lophora indica 7 11C 8C 0

I -.aurus fafiafras 10 12C 9'z C

1
We
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We are indebted to Dr. Prieftley for the difcovery, that Opinion that

plants expofed to light yield oxigenous air; and ever fince it fgen'to'the at-*" j
has been made, an opinion has been adopted, that growing mofphere,

vegetables fupply the oxigenous portion of atmofpherical air,
of which there is a conftant cohfumption, by combuftion, fer

mentation, refpiration, and the calcination of metals.

If this fubjedis attentively examined, it will be found that ill founded ;

plants have no elfed in rendering the air of the atmofphere

pure.

Firft. Whenever oxigenous gas has been obtained from ve- becaufe they af<

, i| • . • , . r , ford none unlefi'
getables, carbonic acid gas has been prelent. carbonic acid be

Dr. Prieftley expofed plants to atmofpheric air, in which prefent. Expe

fpirit of wine and wax and tallow candles had burned out ; to j,1™*^ -m

air which had been vitiated by the death or putrefadion ofmice proof j

and fifties, and to air which had been frequently taken into his

lungs. He alio obferved, that there was a flower and lefs pro-

dudion of air from rain and diftilled, than from pump and ftag-
nant water.

The difference between the quantity and quality of the gas, and of the au-.

obtained from river water and the fame water impregnated' or»
ubuatc

with carbonic acid, by expofing plants in it to the influence of

folar light, will be feen by the following table :

Leave*
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Leaves of

Siriodendron tulipifera
Jercis Canadenfis -

Tilia Americana

ialix Babylon ica -

olygonuin Perficaria

'hytolacca decandra
'latanus occidentalis

Ucea rofea -

ieliantbus annuus -

mygdalus Perfica -

Conferva fontinalis -

>ea maiz

leer glaucum

leriodendra tulipifiera
'ercis Canadenfis -

Ifilia Americana

■lalix Babylonica -

I folygonum Perficaria

r 'hytolacca decandra
' ttatanus occidentalis

i ^lcea rofea -

t lelianthus annuus -

lmygdalus Perfica -

. Conferva fontinalis -

■ Sea maiz

Veer glaucum

I

•sfi

9r

£

C ri

op.

So

1 o

> «o

V
£

5 c

"o
"*"

•° ■£

si*

55

70

50

32

30

94

90

84

83

82

80

75

90

120

116

110

120

120

120

I 10

120

120

120

120

I 15

120

[30

[24

160

100

1 40

140

60

132

110

138

134

125

I -10

Time when expofed.

July 7, 1801.

Day very clear.

The leaves were ex

pofed in the water of

the river Schuyltril.

JulyS, 1801.

Day a little hazy, al

though the fun flione

conftantly.
The leaves of the

fame plants, in the

lame river water, im

pregnated with four

quarts of the water,

faturated with carbo

nic acid gas, from car

bonate of lime and the

fulphuric acid.

It appears from this table, that the leaves of thirteen differ-

t plants, feparately expofed in forty our.ee meafures of the

iter of the river Schuyltrill, produced about ten drachm

afures of air, the principal part of which was azotic gas;

lereas the fame kind of leaves, expofed in the fame quan-

of the fame water, impregnated with carbonic acid,

ilded feventy-feven drachm meauu s of oxigenous air, of a

ry high degree of purity.
Count
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Count Rumford made an attempt, in the year 1787, to Count Rum.- .

overthrow the dodrine of the purification of the air by plants. ment$ t0 obtain |
His arguments were, that leaves confined in water were in oxigen from wa-

unnatural circumftances, and that pure air could be obtained
ter y ° " ^ "

from other bodies, as fine fpun glafs, raw filk, common cot

ton, and that of the poplar tree, expofed in water to the light
of the fun*.

The ingenious author of Phytologia alfo fays, it may be fuf- Remarks on

peded that, in many of the experiments of Prieftley and In- Prleftley
s

genhouz, the produdion of vital air might be limply owing to

the adion of the fun's light on the water in which the vege

tables were immerfed, like that from the filk in the experiments
of Count Rumford ; and that the fine points or fharp edges of

thefe bodies, contributed only to facilitate the liberation of it

when expofed to the fun fhine, which thus difoxigenated the

water by their united effed.

The experiments of Count Rumford are far from being and Count

fatisfadory. Thirty grains of raw filk, at the end of three -j";™ °nts#
days, yielded him but 3| cubic inches of air, and fometimes

four days elapfed before a fufficient quantity could be colleded

for an experiment.
' In order to find how much air could be obtained from the Direct experi-
" fine points or (harp edges" of certain bodies ading upon

ments

water, the following fubftances were expofed one day to the

adion of folar light, in forty ounce meafures of pump water.

Filaments of afbeftos, baked horfe-hair, common cotton, and with fibrous b

that of the afclepias Syriaca, the flower panicles of rhus cotinus, d!es,' ^ .'c g?r J
, ,

r air lets in qua

the fine hairy plumes of climatis crifpa, the fpikes of panicum tity and purity

glaucum, and charcoal in powder. From each of thefe fub- than leaves"

fiances, from two to four drachm meafures of pure air were

obtained, which devoured nearly two meafures of nitrous air;

confequently it was lefs pure than that procured from leaves

expofed in -the fame water. There was alfo a much fmaller

quantity of it ; for from eight to nineteen drachm meafures

may be obtained in a few hours, by immerfing the leaves of

any plant in the fame water, and expofing them to folar light.
Some water, without any mixture, will yield oxigenous gas otherfources

by the combined adion of light and heat; and many fubftances
*"•

placed in water, appear to ad merely by raifing its temper

ature.

* Tranfa&ions of the Royal Society for 1787.

B 'The
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The green vegetable matter, which forms on all bodies, im-

merfed a confiderable time in water, might alfo have been one
of the fources of pure air, in fome of the experiments ofCount
Rumford.

Plants do not de- Secondly. Many philofophers fuppofe, that vegetables yield

JbTtfey domt' oxiSenous gas by the decompofition of water. Irs hidrogen

operate in pure
ls faid to enter into plants, while its oxigen is fet at liberty in

water. the forrn Qfpure air.

If this opinion was true, oxigenous gas fliould be obtained

by expofing leaves in boiled, rain, diftilled, river, or lime

water, but this cannot be done.

Plants do not Thirdly. Some fuppofe that vegetables give oxigenous air to
[as has been

animals, and that the latter yield them azotic gas in return.
Tuppofed) emit ......

c c i

oxigen and ab- which they devour lor rood.

forb azote j If this hypothefis were juft, atmofpheric air would be in

creafed in purity by confining leaves in it when it contained

no fixed air; and its purity might alfo be increafed, after be

ing previoufly diminiihed, by an additional quantity of azotic

air, in the fame manner.

for ftefh leaves A handful of the leaves ofeuphorbia pida, nicotiana tobacco,
j jlo not affeft at- buxus vulgaris, cinna glauca, mimofa julibrefcens, jaxus pro-

cumbens, coryllus avellana, Herculea foetida, malva crifpa,

pinus ftrobus, colutea arborefcens, and epilobium, were fepa

rately expofed four hours to the light of the fun, in forty ounce

meafures of atmofpheric air, and its purity was found to be

neither increafed nor diminifhed. After they had remained

fixteen hours in the air, no effed was produced on it. The

leaves were frefh gathered, and no decay could be obferved

upon any part of them.

i hough wounded
When leaves are plucked promifcuoufly, and are placed in

r decaying atmofpheric air either in the day or night, they diminifli its
taves do.

purity. Wherever a leaf is perforated, and this is very gene

rally done by infeds, let the perforation be ever fo fmall, the

part decays, and the coal of this decayed part uniting to the

oxigen of the atmofpheric air, generates carbonic acid, which

leflens its purity.

The
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The following table {hews the effed of the leaves of plants Experiments in

gathered promifcuoufly, expofed five hours to the light of
lg t5 '

the fun, in forty ounce meafures of atmofpherical air, at a

temperature of 7 5° of Fahrenheit.

A fmall handful of the

Leavesof Datura ftrammonium -

Rododendron maximum

Apium petrofelinum -

Anthemisnobilis

Sophora auftralis
Sedum telephium
Amaranthushybridus -

Fixed Air.
Armofptierie
Air of the St

•

and Ard. of >oo.

3

5

4

0

2

0

10

96

87

86

100

95

100

70

The following table will fhew the effeds produced in one in the dark.

night, on forty ounce meafures of atmofpheric air of the

purity of 100, by a fmall handful of leaves gathered promif

cuoufly from a variety of plants.

Leavesof Ilex aquifolium -

Fixed Air. Atmof. Air.

5 88

Juniperus officinalis 4 93

Berberis vulgaris 2 86

Franklin ia alatamaha - 3 85

Rododendron maximum 1 95

Annona triloba - 2 88

Buxus vulgaris r 2 90

Pinus ftrobus - 2 88

Mitchella repens 0 100

Arclepias Syriaca 5 86

Hamamelis Virginia - 0 100

; Bignonia radicahs 3 77

Xanthoriza tindoria - 1 94

Magnolia tripetala 5 67

Kalmia latifolia - 2 85

Pinus picea - 3 80

Siriodendron tulipifera 10 65

l

According to fome philofophers, carbonic acid gas is fecreted J

by certain vegetables in the night ; but as the quantity of this I

air obtained is always in proportion to the decayed parts of J.
plants, J
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plants, and to the temperature to which they are fubjeded, it

appears more rational to afcribe the generation of it to the coal

of the decayed parts unitingwith the oxigen of the air in which

they are placed.
.eaves expofed T0 determine whether plants would abforb or devour azotic

lixtureof at- Sas> e'ght ounce meafures of this air were mixed with thirty-
uofpheric air two ounce meafures of atmofpheric air, fo that its purity was

uwTno effe°a. reduced b°™ 100 to 91 . A handful of the leaves of euphorbia

pida and coryllus avellana were feparately confined in forty
ounce meafures of this air, and expofed to the influence of a

bright folar light five hours. No carbonic acid gas was gener

ated, and the purity of the air was exadly the fame as when

firft tried. No decayed portion could be obferved upon thefe

leaves.

.eaves do not As it is acknowledged that the leaves, items, and roots of

ofthere^y'de- P'ants> Separate the oxigen from carbonic acid, it may be faid,

>mpofing its that the oxigenous portion of atmofpheric air is fupplied by the
|rbonic gas; decompofition of this gas, as it is always found in the atmo-

•jantity of this fphere, and often in water in which vegetables grow.
is is very mi- i^g quantity of carbonic acid gas in atmofpheric air, is

reckoned to be about one part in an hundred. It muft, how

ever, vary in different places. We would exped to find the

moft of it in cities, where it is formed by combuftion, refpira-

tion, fermentation, and putrefadion. If one meafure of the

air of any large city is thrown up over lime-water in an eudio

meter, no milky appearance will be produced, fo that the quan

tity of carbonic acid in this air muft be extremely fmall. As

this gas is alfo feized upon by alkalis, earths, and metals, and

abforbed by water, the quantity floating in the atmofphere

may be lefs
than one part in ten thoufand.

id plants dete- When we confider likewife, that the oxigen is never fepa-
; orate the air rate(j from the carbonic acid by leaves, but when they are ex-

' uc *

pofed, in contad with it, to the light of the fun ; and that every

perforation made in the living leaf, however minute, by an in-

fed, caufes the part to decay, and abforb oxigen by day and

by night ; and that, in the autumn in fome countries, all leaves

i • fall on the ground, ferment or putrify, and thus diminifh the

purity of common air; and that the petals and fruit of vege

tables have the fame effed, we muft pronounce, that the oxi

genous portion of atmofpheric air cannot be fupplied by vege
tation.

Dr.
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THE air of the atmosphere, according to the most celebrated

chemists, is composed of twenty -two parts of oxigenous gas or air,
• and seventy-eight parts of azotic gas. There is a constant con

sumption of the oxigenous portion of this air, by the burning of

combustible bodies ; by the respiration of animals ; by the fermen

tation and putrefaction of vegetable and animal substances ; and by
the calcination of metals. The oxigenous gas, decomposed by res

piration and combustion only, in the city of London, is supposed to

amount to the enormous quantity, of five millions cubic feet an hour.

(Nicholson's Philosophical Journal. )

The atmospheric air of Great Britain, France, of parts of Africa,
and of America, has been examined by philosophers, and has been

found to be exactly of the same degree of purity.

The oxigenous gas contained in it, is in the same proportion, at I

all times and in all places, in rainy or in dryweather, in the depth of \

winter, and in the middle of summer, on the land and on the ocean, I

in the crowded city and remote village. I

In consequence of a most valuable discovery, made by the illus

trious Dr. Priestley, that growing vegetables under certain I

circumstances, exposed to the light of the sun, yield oxigenous gas ; 1

an opinion has been adopted, that they are the sources of the oxige- 1

nous part of common air.. ||

This sentiment has been adopted by the chemists of all nations, J

but has lately been controverted by Dr. JamesWoodhouse, pro- 1

fessor of chemistry in the University of Pennsylvania. (Nichol- J
son's Philosophical Journal.)

The Doctor reasons in the following manner : i'

1st. He says, whenever oxigenous gas has been obtained from |
vegetables, carbonic acid, or fixed air, has been present. Upon fl

reviewing the experiments of Dr. Priestley, he finds that this 1

circumstance has actually taken place. The Dr. exposed plants |
to the influence of light, in atmospheric air, in which spirit of w:..e, !

and wax, and tallow candles, had burned out ; to air which had

been vitiated by the death or putrefaction of mice and fishes ; and

td air which had been frequently taken into his lungs, and fou-ul

that the purity of the air, v/as in every instance restored. (Priest

ley on air. Vol. iii. p. 247 to 349.)
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In all these cases, carbonic acid, (which is composed of carbon

and oxigen) was formed ; the vegetable devoured its coal for food,

by which means its oxigen escaped, in the form of pure air.

2dly. The seeds of Zea mayz or Indian corn, of apium petroseli-

num or parsley, ©f lactuca sativa or lettuce, of cucurbita citrullus

or the water melon, ofphaseolus sativus or beans, and of raphanus

sativus or radishes, were planted in earth, and made to vegetate

in atmospheric air, confined over water in vessels of white glass,
and exposed to the action of solar light. This air, when examined

at various times, was found to be reduced in purity, and when its

oxigenous portion was completely absorbed, the plants died. Its

oxigen united to the coal of the cotyledons of the seeds, or to that

of some animal or vegetable matter contained in the earth, in which

they were planted, or to that of some decayed portion of the leaves,
and formed carbonic acid, quicker than the living plant could de

compose it. To these experiments, we may add, that the celebrat

ed and accurate Scheele observed, that beans growing in atmos

pheric air, always rendered it impure.

3dly. Young plants of datura stramonium or Jameston weed, of

Phytolacca decandra or the poke, of Zea mayz or Indian corn, &c.

growing in earth, were exposed to solar light in from forty to eigh

ty ounce measures of atmospheric air, which was examined at va

rious times, from one hour to thirty days after the plants had been

placed in it. Carbonic acid gas was generally formed, and when

ever this circumstance happened, the purity of the air was dimi-

! nished.

i When a plant in perfect health, growing in a soil, which contains

little vegetable or animal matter, is confined in atmospheric air, it

will live a long time without producing any change in it. Many
of the vegetables, which were the subjects of these experiments,

did not affect the air in five days ; some diminished its purity in

I
three hours, and others altered it in a most slow and gradual man

ner, causing little change in it in 20 days.

4thly. Many of the same kind of vegetables were also confined in

forty ounce measures of oxigenous gas, which had been well washed

in lime water, and the purity of this air was very generally lessened,
carbonic acid being formed.

5thly. A small handful of the healthy leaves of a variety of plants,



V E G 266

containing no decayed parts, were exposed during four, six, and

eight hours to the influence of the light of the sun, in atmospheric air

confined by water, and its purity was found to be neither increased

nor diminished.

6thly. The leaves of various vegetables -gathered promiscuously,

exposed in the same manner, generally diminished the purity of at

mospheric air, several degrees.

7thly. A handful of the leaves of several hundred different plants,

among which may be mentioned, those of the apple, pear, peach,

poplar, fringe, and persimmon trees, were separately exposed du

ring several hours in glass vessels to solar light, in forty ounce mea

sures of pump water, and from five to nineteen drachm measures of

oxigen air, were produced in each vessel. Upon analysing the wa

ter, it was found to contain carbonic acid, with which it had been im

pregnated from a necessary, which stood within a yard of the pump.

8thly. The leaves of thirteen different plants, were separately ex

posed in the usual manner, in forty ounce measures of the water of

the river Schuylkill, and about ten dram measures of airwere procu

red, the principal part ofwhich was azotic gas, which was disengag
ed from the water. No carbonic acid could be detected in the water

of this river.

There arc three wooden bridges erected over the Schuylkill,which

rest upon large wooden logs, upon which great quantities of a species
of conferva grow, and which is covered by the water. Upon viewing
this vegetable when the sun shone upon it, for several hours, at dif

ferent times, for several years, no air could be seen to form upon it,

or to rise through the water.

9thly. The leaves of the same vegetables were exposed to light, in

the same manner, in the same river water, impregnated with four

quarts of the water, saturated with carbonic acid, from the carbo

nate of lime and the sulphuric acid; and seventy -seven drachm mea

sures of oxigenous air of a very high degree of purity, were obtained.

lOthly. No oxigenous air could be procured by exposing vegetable

leaves in boiled, distilled, rain, or lime water ; a proof that they do

not decompose water.

llthly. Atmospheric airwas impregnated with carbonic acid gas,
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and an handful of the leaves of nine different vegetables, were sepa

rately exposed in it, to light, seven hours. The fixed airdisappeared,
and the atmospheric air was greatly increased in purity.

12thly. The limbs of trees covered with healthy leaves, and some

vigorous evergreens growing in their natural soil, were confined from

one day to a month, in atmospheric air over water, and exposed to

light, and its purity was never found to be increased, but was gene

rally considerably diminished.

These experiments incontestibly prove, that whenever oxigen gas
has been obtained from vegetables, by exposing them to the influence

of solar light, carbonic acid has been present, and that it is from the

decomposition of this gas, that the pure air is obtained.

As it is acknowledged that the leaves ofplants separate the oxigen
from carbonic acid, it may be said, that the oxigenous portion of at

mospheric air is supplied by the decomposition of this gas, as it is

always found in the atmosphere. The quantity of carbonic acid,

accidentally diffused, in atmospheric air, (for it is not one of its com

ponent parts) is reckoned to be about one part in an hundred. It

must however vary in different places. We would expect to find the

most of it in cities,where it is formed by combustion, respiration, fer-

mentation,andputrefaction. Ifone measure ofthe air ofany great city,
be passed up over lime water, in an eudiometer, no carbonate oflime

will be formed, so that the quantity of carbonic acid in this air, must

be extremely small. As this gas is also seized upon by alkalies,

earths and metals, and absorbed by water, the proportion of it in the

atmosphere may be less than one part in ten thousand.

When we consider likewise, that the oxigen is never separated

I' from the carbonic acid by leaves, but when they are exposed in con-

1

tact with it to the light of the sun, and that every perforation made

in a living leaf, however minute by an insect, causes the part to de-

, cay, and absorb oxigen by day and by night ; and that in the autumn,

in some countries, all leaves fall on the ground, ferment and putrify,
. and thus diminish the purity of common air, and that the petals and

fruit of vegetables, have the same effect, we must pronounce, that

y the oxigenous portion of atmospheric air cannot be supplied by ve-

I getation.

Domestic Encyclo/nedia, American Edition.



ON THE VEGETATION OF PLANTS. ] 3]

Dr. Darwin fuppofes, that the air in the air bladders of ve- Air bladders

getables ferve to oxigenate the feed. The air of the air blad- var5°7s P.lantsjo e>
...

contain airwor

ders of cardiofpermum halicacabum, ftaphylia trifoliata, colu-than that of tli

tea arborefcens, and fophora auftralis being examined, WasatmofPncfc

found to be a little worfe than the air of the atmofphere.
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